Matrix Approach for Technology Manage ment in Telecommunications Industry

Kwang Sun Lim, Hyoun Jong Kimand Suk JiPark

Techno-Economics Depart ment, ETRI

161 Kajo ng-dong Yusong-gu, 305-350 Tajon Korea

Tel. 82-42-860- 5690, Fax. 82-42-860- 6504, E-mail. hjk. @etri.re.kr

Abstract

Global co mpet itive environment in teleco mmunications requires that current R&D management process should be changed. Recent lystrategic alliance of techno logyis frequently selected to cope with such environment bymajor teleco mmunicat ion co mpanies. The first step for strategic alliance of techno logyis to ident ifythe techno logies that are most needed by t he fir m s. This paper argues that qualit y function deplo yment(QFD) matrix th a t has been successfully used for drawing techno logies fromcustomer needs can be applied to management ofteleco mmunicat ion techno logies. It descr ibes the management process by successive matr ix handling. The steps to draw techno logypr iorit yare detailed. Nominalmeasures, such as current companyrat ing, compet itor’s rating, planned level, improvement ratio, that are used for pr iorit izing customer needs in QFD matrix, cannot be directly applied to teleco mmunicat ions. Instead, severalnew measures are devised to prior it ize teleco mmunicat ion ser vices and to develop co mpet it ive benchmarks.

Keywords : QFD, Teleco mmunications, Techno logy Management

1. Introduction

Unt ilrecently, teleco mmunications ser vice providers have stayed largelywit hin their own nat i onal borders, because most countries own their own teleco mmunicat ions ser vice prov i der s. These providers generate healt hy revenues for their gover nments. Prices for keyservices like switched-vo ice, longdistance are typicallykept artificially high to ensure high revenue. However, since 19 80s, deregulat ion, pr ivat izat ion, and co mpet it i on are the new concepts dotting the global teleco mmunicat ions landscape. The fir st seed ofchange sprouted in 1984 when AT &T was deregulated in the United States and was fo llowed by several countries including the United Kingdom. As a result, government - owned teleco mmunication companies in the process ofprivatizat ion have generally been suffered fro mdeclinat ion ofprofits.

While Korea Teleco mwas holding mo nopolyo fboth supplying and operating teleco mmunicat i o ns services in Korea, its revenue was always guaranteed by the government. During those rosyyears, the pr iorit yofR&D topics in teleco mmunicat ions techno logyarea had been determined fro mthe viewpo int ofthe enhancement ofnat ional techno logylevel, though most fund was drawn fro mKorea Telecom(KT).

Because ofderegulat ion Korea Teleco mfaced compet itors inside the countryas wellas outside the country. In addit ions, teleco mmunicat ions operators cannot survive with techno logical inland because of short development cycle and high r isk o flarge invest ment. To cope with such environment, teleco mmunicat ions operators began workin g together in the area ofR&D. This requires that the current

R&D management process be changed in which in-house R&D topics are proposed and some ofthem are selected. Strategic alliance oftechno logyis frequent ly selected to cope with global co mpet it i ve environment bymajor teleco mmunicat ions companies. The fir st step for strategic alliance oftechno logy is to ident it ythe techno logies that are most needed by the fir ms .

Severalresearchers have studied on the area ofR&D management . Methodologies for solving R&D project select ion problem can be categorized into three groups: scoring models; linear, non-linear, integer and goalprogramming; and mult i - attribute utilit ytheor y[5]. Although the models have beco me more complex, there are severallimitat ions for their use [6]. Once all the equations are given, PR/MS techniques offers optimal so lut ions. In realit y, the limitat ions on availabilit yo finputs were major constraints on the use ofsuch quant ified methodologies [10]. Thus, scoring models are preferred in terms ofease ofuse low cost [9]. U sing quest ionnaires data , Lee et al. [4] set prior itybyscor ing each teleco mmunicat ions technologies. Analyt ic hierarchy process(AHP) has co mpet it ive edge over other well-known scor ing models since the cr iteria weights or priorit ies established bythe AHP are based on use a ratio scale by human judgments instead ofarbitrar yscales [5].

Alt hough the AHP is frequent lyused for priorit izing teleco mmunicat ions techno logies [3,4,11], there is little roomfor reflect ing the customer needs, compet itor’s status. The pr inciples found in totalqualit y management have lo ng advocated focusing on the customer as the keyto better selling and, ult imately increased profit [2]. Recent teleco mmunicat ions trend character ized by liberalization and globalizat ion are driving the companies not attaining world-scale advantages to the unrecoverable pit fall s . This paper modifies QFD matr ix to draw teleco mmunicat ions techno logypr ior it yfro mcustomer needs and compet itor’s capabilit y.

2. QFD Background

QFD was first systemat ized in J ap a n in the mid-1970s at Mitsubishi’s Kobe shipyards [1]. QFD refers to the funct ions responsible for qualit yin a company’s areas ofdesign, ma nu factur ing, service, and so forth. In 1980s, QFD was introduced to the United States and has used by a wide range o fcompanies including 3M, Eastman Kodak, AT&T, Bell Labs, DigitalEquipment Company, Ford Motor Company, and Proctor and Gamble [2]. QFD is often cited as the keyto getting high per formance where it counts by focusing an organization on the customer’s needs and pr iorit izing those needs to produce compet i t ive products or services [2]. QFD matr ix is used for analyzing customer needs vs. technical requirements.

The parameters ofthe matrix invo lve measur ing, compar ing, and contrasting two sets ofeleme n t s.

Typical QFD matr ix is shown in Fig. 1.

2A 2B2C2D 2E 2F 2G 2H 2I

Compet it ive Co mpar ison

Degree ofI mportance

Current CompanyRat ing

Compet itors

´ Ratings

Planned Level

I mprovement Ratio

Sales Point

I mportant weight

Relative Weight

1 2 3 4 5

I mportant Weight

Relative Weight

Company Rat ing

Compet itors Ratings

Technical

Compar ison

5

4

3

2

1

Fig. 1. TypicalGFD Matrix

Fig. 2. Steps to Draw Techno logyPr iorit y

Customer

Needs

Services

Network

Capabilit ies Network

Techno logies

Service

Techno logies

3. Methodol o gy

Fromcustomer ’s point ofview, his/her teleco mmunication needs are satisfied byser vices which teleco mmunicat ion operator provides. From the viewpo int of telecommunication operator s , services which customer wants can be provided only if the y are done through teleco mmunicat ion network.

Telecommunication techno logies can be classified into two groups: service techno logies; and network techno logies. The relat ionships between services and network techno logies are hardly ident ified. In this paper, theyare drawn their re l at ionships to network capabilit ies. Fig. 2 represents these processes by successive matrix handling. The steps to draw techno logypr ior it yare as fo llows:

1) ident ifycustomer needs.

2) ident ifyfuture services.

3) fill out customer needs- future services matr ix.

4) ident ifyservice technologies for providing ser vices.

5) fill out future services-service techno logies matrix.

6) ident ifynetwork capabilit ies for providing network.

7) fill out future service- network capabilit ies.

8) ident ifynetwork techno logies.

9) fill out network capabilit ies- networktechno logies matrix.

Severallimitat ions have been ident ified for direct applicat ions ofQFD matrix to teleco mmunicat ions techno logyselection problem. The problem o f pr iorit izing teleco mmunicat ion techno logies is different fro mthe other applicat ions in that most services, products, or techno logies are in conceptualstages. Thus, direct compar isons amo ng compet ing co mpanies are impossible.

In this paper, company’s rat ing, column 2B in Fig. 1, is subst ituted bythe expected deplo yment plan of the company. In a similar way, the compet itor’s rating, column 2C in Fig. 1, can be subst ituted bythe expected deplo yment plan ofthe compet itor. In realit y, the infor mation for the expected deplo yment plan ofthe compet itor cannot be easily obtained because o f its confident ialit y. In this paper, the ear liest year that experts have prospected for commercial ser vice is used as a substitute ofthe compet itor’s rating since it summar izes each co mpet itor’s position. Planned level, column 2D in Fig. 1, was nor relevant to the current problembecause plan was alreadyused in 2B. I mprovement ratio, column 2D in Fig. 1, is used to calculate importance weight in t ypicalQFD matrix. AS 2B and 2C were changed, improvement ratio cannot be used. In this paper, time-to-market ratio is devised since shipping electronics products late to the market dramat icallyaffects profits [8]. Time-to-market ratio is calculated by dividing the expected deplo yment plan of the company bythe ear liest year that expert have prospected for commercial ser vice

(2B divided by2C). The other columns are the same as the corresponding co lumns oft ypicalQFD matrix.

Fig.3 shows the proposed matrix for teleco mmunicat ion technologyselect ion .

2A 2B2C 2D 2E 2F 2G 2H

Compet it ive Co mpar ison

Degree ofI mportance

Current Deplo yment Plan

Expected Deplo yment

Time to Market Ratio

Sales Point

I mportant weight

Relative Weight

1 2 3 4 5

I mportant Weight

Relative Weight

Company Rat ing

Compet itors Ratings

Technical

Compar ison

5

4

3

2

1

Fig. 3. Proposed Matrix for Teleco mmunicat ion Techno logySelect ion

4. Conclusion

This paper argues that QFD matr ix can be applied to select ion oftelecommunication techno logies. It shows that techno logypr ior it ycan be drawn fromcustomer needs through successive matrix handling.

Nominalmeasures, such as current company rating, that are used for priorit izing custormer needs in QFD matr ix, cannot be direct lyapplied to teleco mmunicat ions. Instead, several new measures are devised to pr iorit ize teleco mmunicat ion ser vices and to develop compet it ive benchmarks. Theyincludes current service deplo yment plan, expected ear liest deplo yment, time to market ratio. For unbiased output, the leveling ofclassificat ion should be required.

Reference

1. Akao, Y i , 1988, Qualit y Funct ion Deplo yment: Integrating Customer Requirements into Product

Design , Productivit yPress, Portland, Oregon.

2. Bicknell, B.A. and Bicknell, K.D., 1995, The Road Map to Repeatable Success, CRC Press ,

London.

3 . Liberatore, M.J., 1989, "A Decisio n Support Approach for R&D Project Select ion," The Analyt ic

HierarchyProcess: Applicat ions and Studies. ( ed.) Golden, B.L., Wasil, E.A., and Harker, P.T.,

Springer-Ver lag, Ber lin, Ger many, pp.82-100

4 . Lockett, G., Hetherington, B., Yallup, P., Startford, M., and Cox ., B., 1986, "Modeling a

Research Portfo lio using AHP: A Group Decisio n Process," R&D Management, vol.16(2), pp.151-

160.

5 . Parasad, A.V., and Somasekhara, 1990, "The Analyt ic HierarchyProcess for Cho ice of

Techno logies: An Applicat ion," Techno logicalForecast ing and SocialChange, vo l.38, pp.151-158.

6 . Shina, S.G., 1991, Concurrent Engineer ing and Design for Manufacture ofElectronics Products,

Von Nostrand Reiho ld , New York.

7 . Souder, W.E., 1972, "A scoring methodologyfor assessing the suitabilit yo fmanagement science model. " Management Science, vo l. 18(10), pp.526-543.

8 . Steele, L.W., 1988, "Select ing R&D Programs and Objects," Research and Techno logy

Management. vo.13(2), pp.17-36.